
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



11 

85. Proposed by E. W. MOEEELL, A. M., Professor oi Mathematics, Montpelier Seminary, Hootpelier, Vt. 

In turning a one-horse chaise within a ring of a certain diameter, it was observed 
that the outer wheel made two turns, while the inner wheel made but one. The wheels 
were each 4 feet high ; and supposing them fixed at the distance of 5 feet on the axletree, 
what was the circumference of the track described by the outer wheel? From Greenleaf's 

National Arithmetic. 

Solution by EDWIN R. BOBBINS, Master of Mathematics, Lawrenceville School, Lawrenceville, N. J. 

Let r=radius, then 27rr=circumference of inner track. 
r + 5=radius, then 2^(r+5)=circutnference of outer track. 
From problem, 2(27rr)=27r(r+5), whence r=5. 
Hence, outer track=207r=62. 83184 + feet. 

Also solved by/. SCHEFFEB, 0. B. M. ZEBB, F. B. HONEY, CHABLESC. CBOSS, LEE WILCOX, 
and P. S. BEBG. 

86. Proposed by EDGAR H. JOHNSON, Professor of Mathematics, Emory College, Oxford, 6a. 

4=.i42857 ; ^=.09 ; ,V=.076923 ; ,>,----=. 058823594 117647. 
Observe that if the numbers forming the first half of the repetend be added respect- 
ively to the numbers forming the second half of the repetend, the sum is in every case 9. 
What is the general law of which these are special cases? 

I. Solution by 0. W. ANTHONY, M. Sc. Instructor in Mathematics in Boys' High School, New York City. 

Put ---=1fj^L 1 + - 1 7jS- + Io^. + fo*»+ etc J' ™ hereR is the sequence 

of digits in the repetend and u the number of digits. 

Call Rj the first half of the repetend expressed in whole numbers', and R 2 
the second half. 

Then R, + tf 2 =999 =104»-1. 

Also R=10i»R l -I R 2 , ^lOi^i?,— i?, +10*"— 1, =(10*»-l)(i? 1 + l). 

1 (10^-1)CK.+1) 10" 10*"+ 1 

■- -— or a:— 



' " x """ 10" " 10"— 1 ' '" R, + l ' 

This gives the law of formation when the first part of the repetend is R,. 

10 3 + 1 
Then, if R, =142, x= ,Z '=7. 
143 

To find all repetends of six figures obeying the law, we proceed as follows : 

10» + 1 1001 13x11x7 ... , _ 

We must select such values for .ft, 
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If iJ,=90,s:=ll. 

Then j=. 142857 

^=.090909 

^=.076923 

,V=-012987 

Vr=.010989 

T ir=. 006993 

To find eight figured repetends obeying the law, we have, 

10001 
X ~ Ri + 1 ■ 
To find ten figured repetends we have, 

_ 100001 
X ~ R,+l ' 
and so on. In the last instance we may take as an illustration, 

i?, =10, then a;=9091, and ¥ „V T = .0001099989 

The problem reduces to resolving numbers into prime factors. 

II. Solution by J. SCHEFFER, A. M., Hagerstown, Md. 

There are some very peculiar properties connected with circulating decim- 
als, the one pointed out in the propounded question being one of them. Of all 
the prime numbers 2 and 5 are the only ones that do not produce circulating de- 
cimals when divided into 1. When 1 is divided by a prime number A T , 2 and 5 
excepted, the resulting circulator contains either N— 1 circulating decimals or a 
factor of N— 1. In the former case the period is called full. Of all the prime 
numbers less than 100 7, 17, 19, 23, 29, 47, 59, 61, and 97 produce full periods, 
the periods containing respectively 6, 16, 18, 22, 28, 46, 58, 60, and 96 circulat- 
ing decimals. All these have the property that the sum of any figure in the first 
half of the period and the corresponding figure in the second half is equal to 9. 
This remarkable property may be found thus : 

Let N represent the prime number, a the first half of the period, and 6 the 
second, and let the period contain 2n figures. We have, 

1 a a b I \f 11 \ 

~N Io^ + Io^ + W~ m+ = V a - lom+6 Aio^ + lo^ + ••••••] 

a. 10" + ?) R 1 a_ N-l 

102«»_1 • ™ jV~ 10» + N.10 m ' ° r 

bah N-l 

10 2 ™ 10 3 " 1 10* m ~ N.10 m ' 



The first part of this equation is 
h.lQ m + q , b.l0 m + a 

103m 



, b.l0 m + a I , „„ \/ 1 1 \ 



b.lO m + a 1 6.10 m +a 1 JV=1 

10" 1 ' 10 2ro — 1' ' " i0™ ' 10 2m — l"~ N. 10™ ' 



13 



&.10 m + a , 1 , «.10 m + 6 

Or -7r=- ■ = 1 j=-s» 1 — 



1Q2W_1 jv 10 2m -l ' 

By transposition ^±^^^±^±11 = 1, or, (a-f &)(10™ + l) = 10 2m -l, or 

o + 6=10 m — 1, but the number 10 m — 1 must necessarily contain m 9's only. 

If the period is not a full period, but the period contains an even number 
of figures, the above law still holds good. 

Another property of circulation is that when the number that produces the 
circulator is multiplied by the period, the resulting product consists of 9's only. 

For, designating the period by A, we have -~j^-=A + y 1f)m • 

10" 1 — 1 

.-. — -7T =AN • but 10 m — 1 contains only 9's. 

10 m 

A third property of circulation with full periods is. that, when 1/JV" is mul- 
tiplied by any any integral number from 2 to N— 1, the resulting periods will 
contain the same figures and in the same succession, only beginning with a dif- 
ferent figure. This interesting property may be found as follows : 

r t _L_- a b c x _i*_j l a i 6 , 
N ~ 10 + 10* + l0* + io* io ar - l+ io* + io*+ 1+ 

Let us, for instance, denote the sum of the remaining fractions after the 
third by -^ 8 , we have -^ = -^-+ ~ w + ~ ¥ + ■—■„ whence, 

h 

+ ... 



r 1 a b c d | e r 


I a b 
••I0*r-i ' io-v ' lO^- 1 


JV.10 3- N 10 10 s 10 3 ~ 10* 10«'" 


Multiplying by 10 3 , we have, 





r „ d e I a b 

~N 10~ + T0* + iQN=i + YQN^a+ iqn=2 + 



which proves the proposition. 

If M and N are two different prime numbers, the number of figures in the 
period of the circulator resulting from converting 1/MN into a decimal fraction is 
the least common multiple of the number of figures in the periods of the circula- 
tor resulting from converting 1/M and \/N into decimal fractions. There are 
some more properties of circulation, but space forbids me to mention them. 

Note. Prof. Nelson S. Eoray calls attention to the error in the statement of No. 78; "minus 126" 
should be minus 125. The problem is found on page 344, Case II., example 4, Brooks' Higher Arithmetic. 
Dr. Brooks, in a letter to us, also called our attention to this error. 

Profs. P. 8. Berg and Chas. O. Cross sent in solutions to problem 83 too late for credit in the Nov- 
ember number. 



